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ABSTRACT

Cerebrovascular disease, particularly ischemic stroke, is indeed a significant global
health concern. It has become one of the leading causes of disability and the second leading
cause of death worldwide. Ischemic stroke, which accounts for approximately 85% of all
strokes, occurs when a blood clot or other obstruction restricts blood flow to the brain,
leading to a lack of oxygen and nutrients that can cause brain damage. Understanding its risk
factors is crucial for prevention and targeted treatment. The endothelium plays a crucial role
in maintaining vascular homeostasis, primarily through its ability to regulate the processes of
vasodilation (widening of blood vessels) and vasoconstriction (narrowing of blood vessels). It
achieves this by producing and releasing cytokines and various chemical mediators. There are
many factors which can induce Endothelialdysfunction. Hyperhomocysteinemia s
considered one of these factors.
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AHHOTALUA

llepe6poBacky/isipHble 3a60JieBaHUs, OCOOGEHHO HIIEMUYECKUH HWHCYJbT, MNpPEeJCTaBJSIOT
c0060# cepb€3HYI0 TI/100a/JbHYI0 Mpo6JsieMy 3/paBooxpaHeHUs. MieMUyecKUuil UHCYJbT, Ha
KOTOPBIA MPHUXOAUTCS 0KoJ0 85% Bcex MHCYJIbTOB, SIBJASETCSA OJHOW U3 BeJyIIUX MPUYHH
WHBAJIMJJHOCTH U BTOPOU IO 3HAYUMOCTHU NMPUYUHOU CMepTH BO BCeM MHUpe. ITOT THI
MHCYyJIbTa NPOUCXOJUT, KOrJla KpPOBSHOW CTryCTOK HWJM Jpyrasg nperpaza O6JIOKUPYIOT
KPOBOTOK K MO3ry, BbI3bIBas AePULUT KUCIOPOJA M MUTATEJbHBIX BELIECTB, UTO MOXET
NpUBECTH K MOBpeXJeHUI0 Mo3ra. [loHnMaHue (aKTOpPOB pHUCKa KpaillHe BaXKHO JJis
NpoPUIAKTUKHA U IieJIeHalPaBJeHHOTO JieueHUs. JHJIOTEJUN UrpaeT KJIYEBYIO pPOJib B
NOoJJlep>KaHUU  COCYJJUCTOTO TOMeOoCTa3a, IJIaBHbIM 00pa3oM 3a CYET CIOCOOHOCTHU
pery/suMpoBaTh Mpolecchl Ba3ojuaaTalydU (pacliMpeHusi COCY[0B) W Ba3OKOHCTPUKIMHU
(cy>keHHs1 COCY/IOB), UTO J[JOCTHUraeTCs MPOU3BOJACTBOM U BblJleJIeHUEM IUTOKHHOB U
pPa3/IMYHbIX XUMUYECKUX MeJuaTopoB. CyllecTBYeT MHOXECTBO (GaKTOpPOB, KOTOpble MOTYT
BbI3BATb 3H/OTEJNHANbHYIO JUCOYHKIHUIO, U TUIIEPTOMOLMCTEUHEMUS CYUTAETCS OJHUM U3
TaKux GaKTOPOB.

Kio4yeBble cJI0Ba: HIIEeMHUYECKUH MHCYJbT, TOMOLMCTEUH, 3HJOTeJIUalbHas
JUCHYHKIIHS, TUIIEePTOMOIIMCTENHEMHUSI.

ANNOTATSIYA

Serebrovaskulyar kasalliklar, aynigsa ishemik insult, jahon sog'ligni saglash sohasidagi
dolzarb muammolardan biridir. Ishemik insult barcha insultlarning taxminan 85% ni tashkil
etadi va dunyoda nogironlikning asosiy sabablaridan biri hamda o'lim bo'yicha ikkinchi
o'rindagi sabab hisoblanadi. Bu turdagi insult qon tomir trombi yoki boshqa to'siq miyaning
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gon bilan ta'minlanishini cheklaganda yuzaga keladi va kislorod hamda oziq moddalar
yetishmasligi tufayli miya hujayralariga zarar yetkazadi. Ushbu kasallik xavf omillarini
aniqlash, uning oldini olish va magsadli davolash uchun juda muhimdir. Endoteliy qon tomir
gomeostazini saqlashda muhim rol o'ynaydi va asosan tomirlarning kengayishi
(vazodilatatsiya) va torayishini (vazokonstriksiya) boshqarish orqali amalga oshiriladi.
Buning uchun endoteliy sitokinlar va boshqa kimyoviy moddalarning ishlab chiqarilishi va
chiqarilishini ta'minlaydi. Endotelial disfunktsiyani keltirib chigaradigan ko'plab omillar
mavjud, va giperhomosisteinemiya ushbu omillardan biri sifatida gabul qilinadi.

Kalit so'zlar: ishemik insult, gomosistein, endotelial disfunktsiya, gipergomosisteinemiya.
Introduction

Acute ischemic stroke (AIS) is one of the most common cerebrovascular diseases which
accompanied by a disruption of aminothiols homeostasis(1). The comprehension that
elevated homocysteine (Hcy) in plasma might predispose to arterial or venous
thromboembolism emerged more than 40 years ago, when patients with homocysteinuria
were observed to have a high risk of early vascular disease(2).Elevated tHcy is known to
increase oxidative stress, diminish vasodilation, stimulate the proliferation of vascular smooth
muscle cells, alter the elastic properties of the vascular wall and thus increase the risk for
atherosclerosis. Atherosclerosis caused by hypertension is the most important risk factor for
IS and CHD . found that the odds ratios of vascular disease in male, were 2.2 for the highest
quartiles (versus remainder) of tHcy, 3.9 for hypertension, and over 10.0 for both. (3)

The review article is aimed to conduct a meta-analysis of published studies to
investigate the relationship between plasma homocysteine (Hcy) levels and the risk of
ischemic stroke.

Purpose of the study. This article examines and summarizes published studies on
relationship between hyperhomocysteinemia and ischemic stroke to identify whether
hyperhomocysteinemia could become a risk factor for ischemic stroke .

Materials and methods. Performing a systematic literature search for scients study
works and articles written during last ten years about connection between
hyperhomocysteinemia and ischemic stroke from Pubmed and Google scholar bases.

Main part.Cerebrovascular disease, particularly ischemic stroke, is indeed a significant
global health concern. It has become one of the leading causes of disability and the second
leading cause of death worldwide. Ischemic stroke, which accounts for approximately 85% of
all strokes, occurs when a blood clot or other obstruction restricts blood flow to the brain,
leading to a lack of oxygen and nutrients that can cause brain damage(4).

During the past year epidemiological studies have linked elevated plasma total
homocysteine concentrations with an increased risk of ischaemic stroke because of arterial
disease. Laboratory studies have further explored the mitogenic effects of total homocysteine
on vascular smooth muscle, and cytotoxic and thrombophilic effects on vascular
endothelium(5).

Homocysteine (Hct) is a toxic amino acid, formed as a demethylated by-product of
methionine. It is typically eliminated through a remethylation process involving methionine
synthase, which uses methylcobalamin as a co-factor and 5-methyl tetrahydrofolate as a
methyl donor. In the brain, Hct is primarily broken down by being remethylated back to
methionine, relying on methylcobalamin and folate(6).
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Since B vitamins (B6, B12, and folate) are essential co-factors in this catabolic process,
elevated levels of homocysteine (iHct) can indicate a deficiency in these vitamins. The Hct-
methionine cycle plays a crucial role in producing S-adenosylmethionine (SAM), a key methyl
donor for various biological reactions(6) .

Excessive Hct is associated with damage to major brain blood vessels, either by
disrupting the methylation balance (SAM/SAH ratio) or through direct effects, potentially
leading to ischemic stroke(7).

Chinise researchers named Chongke Zhong, Liying Lv, Changjiang Liu, Liang Zhao, Mo
Zhou, Wenjie Sun, Tan Xu, Weijun Tong recruited a total of 3695 acute ischemic stroke
patients from three hospitals in northern Chinese cities between June 1, 2009 and May 31,
2013. Demographic characteristics, lifestyle risk factors, medical history, and other clinical
characteristics were recorded for all subjects. They defined poor outcome as a discharge
modified Rankin Scale (mRS) score =3 or death. They used multivariate non-conditional
logistic regression models to analyze association between homocysteine concentration,
admission blood pressure, and risk of poor outcome following acute ischemic stroke.

They got a result that Those in the highest quartile of Hcy concentration had a
significantly increased risk of poor outcomes after an ischemic stroke, with an odds ratio (OR)
of 1.33, indicating a 33% higher risk compared to the lowest quartile.As well as ,They found
that there was a dose-response relationship between Hcy levels and poor outcomes , with a
significant trend (p = 0.027).They revealed that high BP alone was also significantly
associated with poor outcomes, with an adjusted OR of 1.44, suggesting a 44% increased
risk.(8)

The case-control study which was carried out by Nahid Ashjazadeh, MD, Morteza Fathi,
MD, and Abdohamid Shariat, MD described that 171 ischemic stroke patients and 86 controls
were analyzed for factors including fasting total homocysteine (tHcy), vitamin B12, and folate
levels to assess the relationship between elevated tHcy levels and stroke subtypes,
particularly cardioembolic strokes, using the TOAST classification. According to this study, the
mean fasting Hcy level was higher in stroke patients (16.2 pmol/L) compared to controls
(13.5 umol/L), with a P value of 0.013, indicating statistical significance. They also found that
Hcy levels were particularly elevated in patients with cardioembolic strokes (17.7 pumol/L),
with a P value of 0.010, showing a stronger association with this subtype. As well as, the odds
of having ischemic stroke were significantly higher in individuals with tHcy levels above 15
umol/L, with an adjusted odds ratio of 2.17 (P=0.004)(9).

Other researchers from China (Elevated total homocysteine levels in acute ischemic
stroke are associated with long-term mortality Zhihong Shi, Yalin Guan, Ya Ruth Huo, Shuling
Liu, Meilin Zhang, Hui Lu, Wei Yue, Jinhuan Wang, Yong Ji) conducted the study involved
3,799 patients admitted for acute ischemic stroke, with tHcy levels assessed within 24 hours
of admission. Patients They followed patients for an average of 48 months.In the study, they
found that out of the patients, 233 (6.1%) died during the follow-up and after adjusting for
various risk factors (age, smoking, diabetes, etc.), patients in the highest tHcy quartile (>18.6
pumol/L) had a 1.61 times higher risk of death compared to those in the lowest quartile (<10
umol/L). The study showed that this relationship was only significant in patients with large-
artery atherosclerosis (adjusted HR 1.80), but not in those with small-vessel occlusion. As
well as,stroke-related deaths were 2.27 times higher in patients in the third tHcy quartile and
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2.15 times higher in the fourth quartile compared to the lowest quartile. However, tHcy levels
were not linked to cardiovascular mortality or recurrent ischemic stroke.(10)

Moreover,neurologists from Indonesia (Association of High Blood Homocysteine and
Risk of Increased Severity of Ischemic Stroke Events Salim Harris et al. Int ] Angiol. 2019 Mar)
carried out the cross-sectional study from July 2017 to January 2018 to examine that
hyperhomocysteinemia can affect stroke severety.Their study ncluded 77 patients with acute
ischemic stroke, grouped by their homocysteine levels: low (<9 pmol/L), moderate (9-15
umol/L), and high (>15 pmol/L). Their research showed a clear association between higher
homocysteine levels and greater stroke severity, as measured by the National Institutes of
Health Stroke Scale (NIHSS). Patients with high homocysteine levels were found to be 14.4
times more likely to experience severe strokes (NIHSS > 5) compared to those with low levels,
and 3.9 times more likely compared to those with moderate levels(11).

Conclusion. Elevated homocysteine levels have emerged as a significant, independent
risk factor for ischemic stroke, with varying impacts depending on the stroke subtype. The
studies above by Chongke Zhong et al.(2014), Ashjazadeh et al. (2013) , Zhihong Shi et a.l
(2015) and Int ] Angiol. (2019 ) underscore the need for further research to delineate the
mechanisms by which hyperhomocysteinemia influences stroke risk and to explore effective
strategies for mitigating this risk. Given the modifiable nature of homocysteine levels, early
detection and intervention may play a critical role in reducing the incidence of ischemic
stroke, particularly in populations vulnerable to specific stroke subtypes such as
cardioembolic or intracranial stenosis-related strokes
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